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(57)Abstract: . 

PROBLEM TO BE SOLVED: To reduce the resistances 
of metal electrodes through the reduction of surface 
barriers by reducing the surface levels of GaN contact 
layers by interposing thickness-controlled high-purity 
surface oxide films between the GaN contact layers and 
metal electrodes. 

SOLUTION: A GaN semiconductor layer provided with an 
ohmic electrode is constituted of an InGaN multi- 
quantum well active layer 6, light guide layers 5 and 7 
which are respectively formed below and on the active 
layer 6, clad layers 4 and 8 which are respectively 
formed below and on the light guide layers 5 and 7 f and 
contact layers 2 and 9 which are respectively formed 
below and on the clad layers 4 and 8. The semiconductor 
layers composed of a multilayered structure of GaN 
crystals is formed on a sapphire substrate 1, but current 
electrodes 3 and 1 1 are led out from one side of the 
laser, because the substrate 1 is made of an insulator. 
Current electrode structures containing interpose oxide 

films are respectively applied to the layers between the upper p-type GaN contact layer 9 and a 
Pt/Au electrode 11 and between the lower n-type GaN contact layer 2 and an Al/Pt/Au 
electrode 3. Therefore, a highly efficient GaN semiconductor laser having a long service life can 
be realized, because the operating voltage of the laser can be lowered. 
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TV^£ (F.Chen et al. ; Electrochemical Society Pro 
10 ceedings, Vol 96-11. (1996) p. 122 MB) 0 
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tCfcfcN a # % HC 1 mWL<Om&lCteC 1 36S*HJ-«B 
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.[0 0 4 1 ] Jfc^EI 6 tcg^##3§^<7)!g 3 C0jOEGDfl2 
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|^:Ga N**W# If OWtdB«56^— WSrBI 7 

• MQW (^S^#F: Multi Quantum WellooH&fW 
ttS6£, ^0±Ti-BSt5n-GaN, p-GaN 
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ffcu— Iff*, -?-7T^T«Rifl>±Jc:5l#«#»fifc*tt 
ffifEK«*s«^ift-c-*5^:a«)«aEfi«3. ntt 

Si02 flUl OttlBflMl lfrbBJ<£1ri<ZjE1L 

[004 51-07 K^T, M{kffllSr^S£*-ti:/t*»^ 
om«S«ffi<E>«fitt\ ±»<Z>p-G a N^V*^ h/f 9 
£P t/Aulil 1 £oP*th MT9^)n-GaN3 
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"0**:. 
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5o I 9 li p - M g t5G a 
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[0 0 5 4] IS 1 1 JiU8iCit-<Tif^r^TS«l CO 
ri^CiS iSil 5£JHv>5£asgft£ 0 S iStKl 
5^i^^^D^Uft^e^^{g:V^t>^O^ffl^ N Tl/^5 
fcfc, T»W A 1 / P t / A u *ffi 3 liT««) n -G a 
N=*>-*^ hJf2CO_bg[5^ib**) fctm$5I£ft<>T^ 

[0055] *&m<nmtm&frtE£i£iznmn&<om 

50 igtt, _bffl5^> p-GaN^y^ M9iPt /Aul 
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[0 0 5 6 ] 112ttBl 1 tZlfr<X^m&<D n - S i 
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mi£ £ tU S t> <DX& ft V \, 
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[00 6 1] tfcGaN^y^^ hB*ffi£rBMbi-S* 
LTs £]£*>** y T^=f (C43ttS 3 0 0 

[0 0 6 2] *fc**K^*fls:Jg«^igfflfl»Ji: L 
t\ Ga N**W*l^— lf^«8K««^Ol/^-ClftWLfe 

/>ft< fcfcftf^*««r«t»-rs^— $ y 

[00 6 3] 
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